To undertake a detailed examination of the types of questions psychiatrists ask patients and explore their association with the therapeutic alliance and patient adherence.
Introduction
Psychiatry is not conceivable without clinician questions. They are the mechanism for achieving clinical objectives: history taking, reviewing symptoms and deducing diagnostic hypotheses. Questioning thereby also manages the formation of a therapeutic alliance, the benefits of which include concordant treatment decisions and patient adherence. 1 Developing evidence-based interviewing techniques to improve these outcomes is crucial, particularly in the case of schizophrenia where psychotic symptoms may problematise interaction. 2 A conceptual issue hinders this is practice -there is no definitive model of 'good' communication. 3 Instead, it is viewed more generically through the ideology of 'patientcentredness' i.e. accounting for patients' psychosocial context, preference and experience.
While questions are the mode for eliciting this experience, advice in psychiatry textbooks is limited and generalised e.g. 'in general try to use open questions rather than leading questions or closed questions'. 4 In practice, 'open' and 'closed' categories encompass numerous linguistic question types, each of which may have different interactional consequences. 5 No research to date has examined the actual questions -by a sensitive, utilitarian classification -that psychiatrists deploy in clinical encounters and how they are linked to the therapeutic alliance and treatment adherence. In order to specify training and improve these outcomes, we must first explore two research questions, the aim of this study:
1) What types of questions do psychiatrists ask patients in routine consultations?
2) Do particular question types predict better therapeutic alliances and treatment adherence?
Methods

Data
Data was drawn from an MRC study examining clinical interaction in psychosis 6 with a wh-word (see section 2) below), and swapping the order of the sentence's subject and auxiliary verb (so called subject-auxiliary inversion -see section 1) below), these are by no means the only ways that questions may be asked. For example, specific lexical items may be commonly used as and taken to be questions 10 (e.g. pardon?, see sections 8) and 10)) and sentences that are syntactically identical in form to non-interrogatives may be used and identified as questions e.g by their rising (questioning) intonation (see section 3) below). The classification sought to identify all of these question types. 
Question categories
The complete coding protocol ( Figure 1 ) was constructed to be usable without specific knowledge of linguistics. Each candidate utterance is tested against a hierarchy of yes/no format questions, formulated to be as simple as possible. A process of sequential elimination thereby identifies the linguistic type of any question, and this process is repeated on the utterance until no further questions are identified. There are 10 possible categories, shown in Table 1 , with an example from the data and definitions below. 
2) Wh questions
Where was that done?
3) Declarative questions
So you feel a bit anxious?
4) Tag questions
You're on 10mg of olanzapine, aren't you?
5) Lexical tags
I'll write a letter to your GP, okay?
6) Incomplete questions
Your keyworker is?
7) Alternative questions
Do you feel better having stopped it or worse?
8) Check questions
Yeah?
9) Wh-in-situ
He did what? 
10) Open class repair initiators
9) Wh-in-Situ
Wh-in-situ are questions formed by using wh-words, but as a replacement for content words, instead of at the beginning of the sentence (e.g. 1). 
Application of the protocol
A software suite designed for the annotation of language data, Dexter Coder, 15 was used to apply the protocol. Four raters performed coding independently. Transcripts consisted of verbal dialogue therefore assigned question codes were based only on surface syntax, intonational cues and patient responses. Inter-rater reliability was found to be good for all question types using Cohen's kappa ranging from k = 0.76 -0.89.
Measures and outcomes
Symptoms were assessed immediately post-consultation and psychiatrists rated their view of the therapeutic relationship for each patient. Patient treatment adherence was assessed by psychiatrists in a follow up interview, 6 months after the consultation. Descriptions of the scales used are provided below.
Symptoms
Symptoms were assessed as a potential confounding factor in interviews by researchers not 
Therapeutic alliance
Psychiatrist perceptions of the therapeutic alliance were assessed post-consultation using the Helping Alliance Scale.
8 mutual understanding about providing necessary treatment and rapport with the patient.
Ratings for individual items were combined to create a single value. A lower score represented a poorer therapeutic relationship.
Adherence to treatment
Mean percentage adherence, grouped in clusters, as recommended by Velligan et al 18 was assessed six months after the consultation, by the patient's psychiatrist. Psychiatrists used collateral information to assess adherence in 50% of cases. In 56% of these cases, this was attendance for depot injection, supervised drug intake or blood tests. In 44%, this was from others involved in the patient's care (e.g. pharmacist, general practitioner, family member).
Adherence to (i) treatment in general (i.e. the percentage of occasions that scheduled appointments were kept and non-medication recommendations were followed) and (ii) medication (i.e. the percentage of medication taken) was rated separately on a three point scale i.e. >75% (rating=1), 25-75% (rating=2), and <25% (rating=3). 19 The 2 scores were summed to yield a total adherence score ranging from 2 to 6, with a lower score indicating better adherence.
Statistical analyses
Statistical analyses were conducted using SPSS 18.0. 20 Descriptive data, including frequencies and means, on questions types were retrieved to address research question 1. To explore research question 2, bivariate correlations between each question type and the primary outcomes were performed, establishing significant associations to motivate further analysis.
Initially, correlations with symptoms, a potential confounder, were explored. Coefficients were then obtained for adherence and the therapeutic alliance. The associations between question types (the independent predictors) and the primary outcomes (the dependent variables; adherence, the therapeutic alliance) were further assessed using Generalised
Estimating Equations (GEE).
A GEE analysis 2122 was used to account for within-subject correlations. The unit of analysis was the consultation. As each psychiatrist was involved in consultations with multiple patients, psychiatrist ID was entered as a within-subjects factor. This mitigates against the possibility that personal interviewing style may exert a disproportionate effect on the results.
In addition, as the correlations (outlined in section 3.3) showed that symptoms and question types were not independent, the three symptom scales were also entered as within-subjects factors.
Results
Sample
Questions were coded in 134 consultations involving 30 psychiatrists. 63% of clinicians were male and 72% were of white ethnic origin. Consultations lasted a mean length of 17.2 (SD 9.1) minutes. 114 patients were recruited from outpatient clinics and 24 from assertive outreach clinics. Table 2 displays patients' socio-demographic and clinical characteristics. 
Types of questions asked by psychiatrists
Psychiatrists asked patients a total of 7570 questions across 134 consultations with a mean of 51.7 (SD= 32.1) questions per consultation. Table 3 depicts specific question types and their mean frequencies in descending order. As length and density of doctor utterances varied between consultations, means were also normalised by calculating values per 1000 words.
This controlled for the possibility that higher question frequencies were due to some psychiatrists talking more. Most frequently, psychiatrists asked patients yes/no questions (M=16.5), followed by wh-questions (M=12.7), declarative questions (M=11) and tag questions (M=3.9). Given the relatively low raw frequency of remaining linguistic types, only these 4 categories were sufficiently frequent enough to include in statistical analyses exploring associations with the therapeutic alliance and adherence. 
Correlations with outcomes
Bivariate associations between outcomes and the four most frequent question formats were examined using Spearman correlations. Correlation coefficients and values of significance for each measure are reported independently in the following subsections. Statistically significant findings (at the p <.05 level) are described.
Symptoms
As symptom severity in schizophrenia can impact communication, therefore correlations between each question type and the three PANSS subscales (positive, negative, general) were explored. As displayed in Table 4 , yes/no questions were positively correlated with negative symptoms and wh-questions were positively correlated with positive symptoms. Neither psychiatrists' declarative nor tag questions were associated with any symptom subtype. 
Therapeutic alliance
Correlations between the therapeutic alliance and question types are displayed in Table 5 .
Only declarative questions were associated with better clinician perceptions of the therapeutic alliance. 
Adherence
Only psychiatrists' use of declarative questions was negatively correlated with the adherence scale, i.e., greater use of declarative questions from the psychiatrist was associated with higher patient adherence at follow-up. (See Table 6 ) 
Between-psychiatrist variation
Given the significant correlations with both therapeutic alliance and adherence, we examined individual variation in psychiatrists' use of declarative questions to consider how clinician identity may influence these outcomes. Table 7 displays the number of consultations and mean declarative questions, normalised per 1000 words, for each psychiatrist. It also captures the range: the minimum and maximum number of declarative questions for each psychiatrist. As can be seen, there was high variation in the number of declaratives used, even in psychiatrists' own consultations. Moreover, plotting the mean declaratives per 1000 words against adherence (Table 8 ) and therapeutic alliance (Table 9 ) by psychiatrist showed no apparent clustering effect. However, given that psychiatrists were often involved in multiple patient consultations (a mean of 4.6 per clinician), separate GEE models were fitted to these two outcome variables to account for the potential effect of the psychiatrist on the data. 
Generalised estimating equations
Each GEE used a gamma distribution, with a log link function, and controlled for withinsubjects correlations of psychiatrist, and the three symptom scales, using an independent correlation matrix. The independent variables in each case were the proportion of each of the four psychiatrist question types normalised per 1000 words (YN questions, wh-questions declarative questions and tag questions).
As can be seen from Table 10 below, even when adjusting for psychiatrist ID and patient symptoms, there was a significant main effect on psychiatrists ratings of the therapeutic alliance in terms of the amount of wh-questions and declarative questions that the psychiatrists use (adjusted for the amount of speech). However, these effects are in opposite directions; psychiatrists rate the therapeutic alliance as better if they use more declarative questions, and worse if they use more wh-questions. 
Adherence
As displayed in Table 11 , there was a main effect of declarative questions on adherence, even when controlling for patients symptoms and the identity of the psychiatrist. This suggests that if psychiatrists use more declarative questions in their consultations, patients are more likely to adhere to their treatment, as measured six months after the consultation. The majority of questions however displayed a further level of abstraction -conveying 'inferences or assumptions' 5 about the patients' prior talk (171/81.4%). Over half of these were a homogeneous subgroup of 'so-prefaced' inferences (90/52.6%). Table 12 displays a collection of 20 (22.2%) specific examples. 'a member may treat some part of the conversation as an occasion to describe that conversation, to explain it, or characterise it or explicate, or translate, or summarise or furnish the gist of it......that is to say, a member may use some part of the conversation as an occasion to formulate the conversation '. (1970:350) The formulations in Table 9 characterise the personal salience of the conversation for the patient. Indeed, Table 13 displays an extended data fragment in which the psychiatrist edits the patient's talk to highlight its psychological implications. Here, the psychiatrist uses a declarative question to distil the central theme of a larger stretch of talk concerning the patient's fears about relapse and associated return to an inpatient ward.
In line 06, he proposes -and invites confirmation of -a candidate understanding within an emotional frame of relevance i.e. inferring the patient's 'feeling that it's going to happen to me' (lines 02, 03) means he is feeling 'anxious'. Table 14 displays a similar extract. 
Discussion
Summary of findings
Psychiatrists can use a range of methods to elicit information from patients by varying the structure of their questions. We captured these alternatives in a coding protocol, usable across a variety of medical contexts. There are three main findings from this study, each with applied . using 'open-ended questions to learn about the patient'. 28 Indeed,
closer observation of the current data suggests that declarative questions can be deployed to display an understanding of patient experience.
Limitations
This study should be considered in the context of its limitations. Potential inferences regarding the direction of effect on adherence/therapeutic relationship are constrained by the statistical methods used here: correlation cannot determine causality. Moreover, encounters only included patients diagnosed with schizophrenia -we cannot with any certainty extrapolate findings to other mental health populations that may be different communicative needs. The construct validity of the outcomes measured should also be considered. While subjective measures of the therapeutic alliance are well accepted to assess the therapeutic relationship, they are more problematic, albeit heavily relied on 1 , when assessing adherence.
Provider ratings of adherence may be based on the report of the patient or on a worsening clinical condition, which may be related to failure of the chosen medication to control symptoms 18 . Moreover, doctors' ratings of adherence are frequently related to their perception of clinician-patient agreement. 29 This could go some of the way to explaining why alliance and adherence were both associated with declarative questions. The study also does not account for the fact patients may have had contacts with other health professionals over the 6 month period. While it is the psychiatrist with whom the patient makes treatment decisions, these individuals may also have some influence on adherence behaviour.
Our approach to question coding relied on pre-defined properties of a question's form, supporting reliable inter-rater coding. However, the categories were based predominantly on syntactic structure. This is problematic from some standpoints: what linguistically defines questions as questions, does not necessarily define them as interactional objects -a question without the linguistic form of a question may still accomplish questioning and the form of a question can be used for actions other than questioning. 30 If there is no exact one-to-one correspondence between form and action, further explanatory potential may lie in contextual qualitative analyses of questions in-situ.
The current analysis focused on psychiatrist questions. Previously, we found that the more questions patients asked to clarify the psychiatrist's talk, the more adherent they were six months later (McCabe et al. 2013 ). This raises the question of how psychiatrist questioning impacts on patient questioning, an avenue for further research.
Clinical implications
The findings suggest a more granular classification than 'closed' vs 'open' is necessary to inform understanding of best questioning practices in psychiatry. Declaratives were the only class of closed question -from 6 possible subtypes -to be associated with better alliance and adherence. While often labelled as negatively connotated 'leading' questions 4 31 and active listening 32 . Arguably, each of these may be be instrumental to the formation of therapeutic rapport and alliance.
While the objectives and challenges of psychotherapy may be somewhat distinct from psychiatry, this prompts further qualitive research to understand the function of declaratives in psychiatry specifically. In the treatment of schizophrenia, the psychiatrist must balance information gathering with responsivity to patient experience, all the while maintaining an attitude of non-confrontation and non-collusion. 33 When displaying, and inviting confirmation of, how patients might 'feel' on account of their reports, declarative questions may allow clinicians to be sensitive to the emotional aspects of their experiences, whilewhere appropriate -sustaining a clinically desirable attitude of non-collusion with aspects of content, reconciling these sometimes diametrical requirements. Within the context of reviewing a patient's mental state, interviewing patients without using this kind of device may appear insensitive and be more characteristic of a stilted checklist approach to questioning. It is interesting that this psychotherapeutic practice is associated with better psychiatrist ratings of the therapeutic alliance. Importantly, clinician ratings of the therapeutic alliance have been found to predict outcomes in psychosis, 34 perhaps reflecting the non-specific factors at play in psychiatry.
The findings here lay out the prospect that training clinicians to in fact ask more declarative questions (or at least certain types), may be one method of improving the therapeutic alliance and subsequent adherence. This hypothesis is based on the direction of effect commonly cited in alliance/adherence research: perceptions of the therapeutic relationship, mediated through talk, may influence adherence. However, given this particular pathway of causality cannot be confirmed within the scope of a correlational study, an equally interesting alternative is the polar directionality. Through this lens, declaratives, represent one possible index for how positive alliances and/or adherence are manifest in interaction (or less favourable alliances, as indexed by wh questions). The alliance and adherence may be independent variables with discursive consequences: psychiatrists might more easily achieve, display, and invite confirmation of their, 'understandings' -through declarative questions -with patients who are more adherent and engaged with treatment in the first place.
Whichever interpretation, both highlight the need to consider the degree of shared understanding established in patient-clinician interaction. This is consistent with our earlier study 6 : patient attempts to check understanding (clarifying what the psychiatrist said in a previous turn) was also associated with better adherence. Relatedly, one would expect achieving mutual understanding might be more difficult in symptomatic patients e.g. those experiencing delusions. This could explain why wh-questions -'open' questions that presuppose less understanding thereby inviting more extensive responses -were associated with symptoms and poorer psychiatrist alliance ratings. Indeed, discussion of psychotic symptoms can cause considerable interactional tension in outpatient encounters. 2 Recognising candidate interactional 'markers' of good relationships, like declarative questions, may be one of the first steps for developing interventions to improve adherence -derived from naturalistic interaction. Crucially, clinician ratings of the therapeutic alliance in psychiatry have been found to predict more distal outcomes. 34 More abstract notions of 'patient centredness' do not easily translate into measurable communication practices, conducive to training and research.
This study underlines the need for specificity and presents a candidate questioning practice for further analysis. Psychotic symptoms are associated with increased risk of suicide 35 
